Sodium arsenite causes oxidative stress and endocrine disorders in the reproductive system. The aim was to investigate the protective role of curcumin as an antioxidant on the seminal vesicle tissue in adult mice treated with sodium arsenite.
Introduction
Arsenic is an inorganic compound widely distributed in the environment (1) and is used in the production of pesticides, fungicides, wood preservatives, metallurgy, glass (2), coal-fired power plants and cosmetics (1) . So, arsenic can be released into the atmosphere from natural sources and by human industrial activities and can pollute the water, air and soil (2, 3). Arsenite (trivalent form) and arsenate (pentavalent form) are among the most common forms of arsenic; in the meantime, trivalent arsenic has a greater potential for toxicity compared to the pentavalent (2). Due to the high reactivity of sodium arsenite to endogenous thiol groups, especially dithiols, it is being considered among the most harmful arsenic compounds (4) which damages DNA and ultimately changes cell performance through the production of Reactive Oxygen Species (ROS) and oxidative stress (6, 5) . Arsenic is a potential occupational carcinogen and recently is known as one of the predominant causes of disorders such as keratosis, peripheral neuropathy, vascular disease and male infertility (7) . Studies have shown that arsenic toxicity in laboratory animals increases the lumen of the seminiferous tubules, reduces sperm storage, reduces the number of mature sperm, reduces sperm viability and motility and thus reduces the ability of sperm and oocytes (7, 8, 9) .
According to the researches, arsenic can impair of male reproductive system through the inhibition of spermatogenesis, decreasing the activity of antioxidant defense system in the testes, reducing the amount of testosterone and gonadotropins and reducing testis weight and appendix sexual organs (1, 10, 11) . Reports also showed decreased seminal vesicle weight of animals treated with sodium arsenite (1, 2, 3) In addition, high levels of radioactive arsenic have been found in the epididymis and the seminal tract of rodents (2, 7) .
Curcumin or C12H20O6 is a polyphenol and the most active component of curcuma longa (12) which acts as a free radical cleansing and is considered as an effective antioxidant against oxidative stress damage which can significantly inhibit the production of reactive oxygen species both in Vivo and in Vito (13, 14) . Antioxidant properties of curcumin and male reproductive system protection against oxidative stress and environmental pollutants such as nitrates, aflatoxins, cadmium, chromium, acrylamide and lindane have been noted in many studies (14) (15) (16) (17) (18) (19) .
However, few studies have reported the effects of curcumin on the seminal vesicle, indicating its effect in offsetting the adverse effects of metronidazole (20) and
Chrome on seminal vesicle (14) . According to the studies, no report has been provided about the effect of curcumin on rat's seminal vesicle treated with sodium arsenite yet. Since the seminal vesicle is a male sexual organ and its function is to secrete a part of semen and plays an important role in activating of sperm and sperm survival in the vagina acidic environment (21, 22) , the aim of this study was to investigate the protective effect of curcumin as a powerful antioxidant on the seminal vesicle tissue of mice after treatment with sodium arsenite using stereological technique.
Materials and Methods

Animals:
In America) and sodium arsenite-curcumin treated group.
The treatment was performed by intraperitoneal injection for 5 weeks. The doses used in this study were selected according to the studies (23, 24) .
Histological and stereological studies:
After 5 weeks of treatment, mice were anesthetized by diethyl and seminal vesicles of both sides were taken out after opening the lateral anterior wall of the abdomen and their weights were measured. Then the primary volume (Vprimary) of seminal vesicle was measured by dipping method and tissues were placed in Bowen fixative to prove for 24 hours (20) . In this method, a beaker containing distilled water was weighed by scales (W1), seminal vesicle was then floated inside by a very thin thread and the beaker containing seminal vesicle was re-weighed (W2). Since the density of distilled water was one, the weight difference was considered as the initial volume in cm 3 of the seminal vesicle. Then, isotropic uniform random (IUR)) parts of seminal vesicle tissue were prepared (20, 25) using Orientator method (25, 26) . For this purpose, each lobe of the gland had been laid on phi (ф) with 10 equal distances. A random number was selected between zero and 10 and tubers were cut in two halves along the selected number. Then the cut surface of one of the halves was put along and the other was tangent to theta (θ) of axis 0-0 which was divided into 10 unequal parts and were cut along a randomly selected number. So that each half is divided into slabs and total 9-12 slabs were collected from seminal vesicles of each mouse. Round pieces of slabs of seminal vesicle were prepared by trocar in order to calculate the shrinkage. Two randomized diameter of round parts of gland were measured by caliper and their area (AB) were calculated. Then, tissue processing of the slabs and the round parts was performed by Tissue prossesor (Leica, Histokinette; Germany) and dipped and molded in paraffin. the samples' order in the templates containing paraffin was in a format that each IUR section of a rat seminal vesicle were put within two or three blocks and pieces of the trocar were individually put inside a block of paraffin to calculate the shrinkage. After completing these steps, 5-micrometer thick sections prepared by microtome and histological staining was performed by hematoxylin-eosin method. The diameter and the area of circular pieces (AA) were measured again after coloring and shrinkage was calculated using the following formula (20, 25) .
Volume shrinkage = 1 − (AA/AB) 1.5 AA and AB are the volumes of round parts, respectively, before and after tissue processing, sectioning and staining. After estimating the shrinkage, the final volume of the seminal vesicle was estimated using the following formula (20, 25) :
Counting method was used to estimate the volume of tissue and vesicular fluid (20, 27) , as the density of these components were estimated using optical microscope (Olympus, BX51) and magnification of 10 ×. For this purpose, the point probe was thrown randomly on microscopic images and then the points (20, 27) .
In order to estimate the volume fraction of the parenchyma components, 10-14 microscopic fields per box was studied with a magnification of 40×.
Systematic random selection method was used to select the microscopic field. For example, the position of the first field was randomly selected out of the incisions and then subsequent microscopic fields were selected by moving the microscope field at equal distance along the X and Y axis until the study of all slices on a slide.
Point counting method and the following formula were used for the calculations (20, 27) :
Where is the total number of points collide with epithelial cells profiles, vessels, connective tissue and smooth muscle tissue and is the total number of points collide with parenchyma profiles. Volume fraction of each parameter was multiplied by the total volume parenchyma to calculate the volume of the above-mentioned components.
Statistical analysis:
Statistical analysis of the data, using software (version 16) SPSS and one-way analysis of variance (One-way ANOVA) and Tukey test have been conducted. The difference was considered as significant at the level of P<0.05.
Results
Histological study of the seminal vesicle:
Histological studies of seminal vesicle showed that epithelial cells were columnar in the control group and vesicle fluid volume was normal with uniformity and the structure and the thickness of connective and muscle tissue was normal ( Figure A -1 The volume of muscle tissue may also be increased partly in sodium arsenite group compared with the control, but the increase was not significant (P> 0.05). 
Body weight and seminal vesicle weight:
Discussion
The present study showed that the weight, the The results of the body weight showed that there was not significant difference between the treatment and control groups at the end of the treatment period.
These results indicate that 5mg / kg / day sodium arsenite treatment of adult mice for 35 days has a significant impact on the metabolic activity of mice and thus a change in weight. This result is in line with the results of some previous studies (8, 9, 11) .
However, some studies have reported body weight loss Downloaded from umj.umsu.ac.ir at 8:21 +0330 on Saturday January 11th 2020
[ DOI: 10.18869/acadpub.umj. 28.4.64 ] in the animals treated with sodium arsenite (1, 2, 3, 25) .
The differences in the results might be due to treatment duration or the dose of arsenic (8) .
As noted in the study, curcumin in the mice It was shown in another study that simultaneous administration of curcumin and metronidazole could prevent reduction in the size of the seminal vesicle, and vesicular fluid due to metronidazole in mice (20) . In addition, curcumin improves the activity of 17β-HSD and 3β-HSD enzymes in the rats treated with aflatoxin (35) . The results of various studies have shown that curcumin is a strong antioxidant, and one of the most powerful free radical cleansings and increases intracellular glutathione, which is capable of producing different kinds of ROS in vivo and in vitro (14, 15) . In fact, the presence of beta-Dy-ketone phenolic groups and methoxy groups in curcumin plays a role in free radical scavenging activity (36) . By maintaining the activity of antioxidant enzymes such as superoxide dismutase, catalase and glutathione peroxidase in high levels, curcumin can reduce the lipid peroxidation (37) .
In addition, curcumin inhibits the oxidation of the thiol groups (38) . 
